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(54) COMPOSITE MATERIAL WITH HIGH THERMAL CONDUCTIVITY AND MANUFACTURING METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite material with high 
thermal conductivity, which can acquire the high thermal conductivity 
and a high-precision flat face, and to provide a manufacturing method 

therefor. 

SOLUTION: The composite material with high thermal conductivity 1 
comprises a main body 2 of the composite material consisting of 40-85 
voL% of ceramic particles and 15-60 vol.% of aluminum or an aluminum 
alloy, which has a continuous phase of aluminum or the aluminum alloy 
formed in gaps among the ceramic particles, and has no gap in interfaces 
between the ceramic particles 4 and the aluminum or the aluminum alloy, 
and a coating member 3 superior in workability, which is integrally 

provided on at least one side of the front or the back of the composite '\ 
body 2. Thereby, the composite material can acquire very high thermal 4 5 

conductivity and an excellent dimensional stability. 
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}\,ZS.'yM.^tcl,trJ\yS.:^'^M.^^i3i 1 5~6 

■2, C i ^#85;i -r -SiSS^eSlttlfi^M. lo 

;l/5::.'tJA$fc«T;l'5^'i;A-^#*U 5~6 
Allies tthiC. BUia-fe 5 5 5'*4^F^©H|5gt^CtuiB 

r 5 ^ A i; /c«r s ^ A^*5aKffi*J^^ 
•cc^ -2. c i %#«i-rsiss»e3W«fi^**. 20 

[if 3 ] 1 3J /c«it3jt^ 2 fciB$g©K»e 

0 0 W/m K«±-C& -5, C i ^!ftm t T 

[if *3i4 ] if*^ 1 Ln^m 3 oi>-rn7E»^iciB 

SiC. A IN. BN. *-jK>*'6a«nirc^& 

< i 1 «-c* a c i i<^mtt^mmi£m\m^ti. 
[if*:a5 ] imm 1 /j:i»Lif^3i4©i,»-rn*Hcia 

l8©Wf»e*14«^WK:*ji»T. r 30 

s^'^A^i^a^-T'SfigK:. ^©+i'«i'^-/(cf9 
EfitCBUiaTJl'S ^-i; A*/c«T>'l' 5 A^^©S^«r 

■5.i«iie*i4a^**©*Bt*tt. 
[tf 7 ] 6 iCsB*S©«f^fe»tta^ft©» 

jS:^?i(ctec^-r, mriB?#^^^B#fc. tglB-fe^ s d^ti 
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tcmmimmmmmmLfc^k. sh racist* 

i ^>-s^^)PIttK«n/cm)fB^S[Sg|5^v^■c-^*s«3^c^se> 
c i ^^m. t r ^^sfee«tt«^t*©si3S7^& 
[ss^ 9 ] 6 i;/c»§A^ 8 K.'semoim^ 

-s«jise3W4«^*t©tss:^. 

[if*:^ 1 0 ] 6 , 8 S /cl*if 9 ^ciBiS© 

iSl^e»14«^«©«tjg:^a(c*ji,^-c. BiilB®Hf*©« 

* T^l/ 5 - A * :fcWT ;!/ 5 ^ A-^©^ 

■r s «ifee^tta^M©S5!i**s. 

[ 1 1 ] 6.8* fditn^m 9 KiatS© 

ia0»e»ttis^tt©»Jt*ffiK:*jt,>T, i?iasiita©« 

mim 1 2 ] mmQ . s *ft:»^«9 (cib^© 

w^.e«tttt^w©S5iffi^-SK *i I. ^-c . BfriB®@f*©« 

S»eaM4«^«©S?jS:^. 

[ if ^31 1 3 ] iS:^:^ 6 , 8 S /c«if 9 {ClBi^© 
l«l^e^tta^tt©«j*:&ffiK:isi,^-r. frgBSHf^^©tt 

tcc <!:%#«i-rsiSS!se»i4a^M©»!ii:^-ffi. 
[if*:i« 1 4 ] ifl^iie i^cLi uif^ii 1 3 ©t^-rn*^ 

{CgBtg©«f?fee«tt«^t*©«{®#aKfci,i-r. BUlBT 
5 A $fc«T^U 5 ^ A^^t©?intt?: J: < r 

©y =*^m*it^ C <!: i T 

[^Hi©i$ffl^cSi?S] 
[0 0 0 1 ] 

^i:V^<D^i3-mc^^*) . i¥L.<«, MPU^^^•c7- 
•t>'^-;i'^©iti*f**^e.^^L/c^^iiJR, &^-r«> 
ssd^^sS't^, ««©^ffiK»M^ffJfiS;-r-i>fig»i^at 
L/r©. st^^^a. ^";>d^i?g. cvD 

l/^iiJSiHSSffi. 7"7X-7f-H^|!{3£ffl©^^«. /J^ 
/^•V^>. ai5£«aN^©«^SCCffiV>6*iSffi«:, t 

-hV>^*t. $P>{C. *|S|©$lJ®g|5l¥-C^^L.?«:^^ 

iS!|#14©J:t,>iSf»e5»14«^«fcJ:iyf-e©f!jS:&«fCM 

•re. 

[0 0 0 2 ] 
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[0 00 3] se.(c, /^S^^•y=I>•^.SIJ^tSil. ^-ni; 

hism&mn(oimmmi^ifo^tixi^i>. 

X {c«]Si, iSjiatt5&5^^ § nr *J «3 , -7 - h ^ > i> 

m^^^btlXisKl. COWmicMLX. umtsic 
[0004] 

m^m-ffi±^i>mm^$>K) . -15. s i c/A 1 
mtfmmmifi^^xktt£{,^t^.^^'^mifi&z.. ttc. 
mi<Ds i c/A r 5 

*(CS i Ci^**^t5j§-ttS*iS. S i CiKt-T-iTJUS 

mi>s:Ua^x^mL. •Ai>xm^-ri>imrj:ift^i>i>. 

Ciih(Oy3mi,cis[,^xm&mm*i%^Xtj:t,i<Di3:. «T 
i,Cm-rm!^icJ:^i><Dt^AibtiXl^^, 

1 ) S i C®^***12 O^^aiSSiiSt^fcto, 

2) S i C©«[S*J1 Om~1 0 0ui#N«{C«ai3&><. 

3) S i CiTJU5-'J'A<h©l?M{C>'W>^— 
8»SIJ©»S«J*S|I«J<!: l^xm^tclb. 

4) s i c<^:T;^5-'5Ai©|^^M{c^*^^y£^ISi 

[0 00 5) C©J:^^cS i C/A 

S i CiA i©J|!?*i*©«(r>^tcJ:»j.i:>-rufcTitK:tt 

±*S-3TC^nfl>, ^©?cast). S i C/A 1 3S^g^M<^:''^■ 

'7-*i;^-;i'^©*3l<*<!:*S^. H^-rs^tc. 5 

\.^<o^m^voimifi^\:'fc*)hx%^K.m^^r. -e© 
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m^. mfmm.tvx(D%^uimi^^^fc'<i:u\,>t[.^') 
•r^ft:*{c> s i C/A 1 ^^t*©^H%wf j-rs C 

i*5tf*Dn.5*s, S i CC^^iAtt^/ce*. WfJttlX 

*5aitr*iD, iA©a«fc^i,^. sfc, s i C/A 1 
vmufimmxSi'o. xR©ja«t#i,^. wfja 

LTt>. Si c/A 1 
10 »^*tia9(0#l:tg|l«i©ll^§R^©a(,>*>6. asoii 

[0006] *^w©— ^oae^jf*. ffiii!iejstt*f#5 

©lffl-c3td«:SStt%filffi 1/-C ffi 0 #tt S c t 2> 

4>tij|ifr 5 c <h*s^ci,^iisi»eaitt«^*t*iJ:D«-e©si^ 

20 5?ffi*««f *CiK*S. 

[000 7] 

[»js«r»^-rs/cfc©#©] ±sEe6«j*afiS-r^./c 
*i^w©w«ie»tta[-&tt»> -fe7 5 >7i'ite^*J4 

0~8 5SJa%> TJU5::^';;A3;fc«T^U5:=-'i;A^^ 
*ll 5~6 0g;S%*^e.^j:.5.iifcK. m^^^Z-yf 

^^mo^mcmur )\^ s - -t? a ^/cbtju 5 --^7 a^ 

5 --t; A3;/dJT;i' s --t; A^^<t©|?ffiK|fSfa*s^c(,^ 

[0 00 8] C©J:5i^C2f:#£HJk:J;tl«> T-iUS :::-">A 
5 ■;'i'f4^ir;U5-'i'AiI*ltli©ffi«tt?:ii5»/c© 

n/c1«S[g|5tt?:-^B<]iCS;Wfc©r. -e-©itsgR«?:ff 

n^aym^'&^imi'xn e> c t > l. 

x<iy+^ts:mt^mtthctifixiti>. JttS! 

^*/jN3< t.-CBJ3g*WJit'£>Ci*s-C#S©-C. 
gi5«ig^U;fci#> Sl,^©lfiSS*©3lt,i*^^> ilSiJil 

50 [ 0 0 0 9 ] *yt. l6l!8©fl&©iSS»e»tt«[^tt». 42 
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[0010] W±cDiS^.GSItt«^«^c:tei^r . flS^e 

'r^cttm'^i^< . 't<om'^\t. m^\t. o. 5mm 

[0 0 11] JifBOlSI»e^&»^W^M?§T^/cS?5. 

[0012] M'^omm^n^K -fe^ ^ i^ite^-ir;!/ 
2) TJi/S^'i'A^ 40 

[0013] StjtBfBtSOT-<r<D:&a^c*5C^rfieffl$n 
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[0 0 14]^L"C. C0DJ:^k:LriS{jS5nfclS«ie 

ffirtfoTfcJ:i>„ ccDj^^^cT'Exb. iSSSm^^r;!/ 

[0015] pJJt&S<7)^*ffifflT^it^. ^^(D^ffi 

[0 0 16] $/c. ^mcomm^c^ ^etiT^^^^'t^A, 

[0017] ^^im. m^^m^^iSrr^miiyfcT 
r ;v 5 ^ A i Mi&<D^^<Di^Tn3^>^05Ea<*^ ^ ^ u . 
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[ 0 0 1 8 ] $ 6{c. m^m^wim^saymmi 

«^ iMSSPM t *-ttwtcjfj^-r -5. :?3a-ctf -:> 

[0019] 

^©liF^esittffi^w 1 a. ie^*t*<*2i. c©«^ 
2 cD«s®>£M o /cissasM 3 i ^^^lifigs n 

raw:, Til'5-'?A*fc«T;l'5-'f is^*BIISIft< 

©/?3Ttt, 3mmjy±-CfeJ:< . *4(,>W3mmJyT 

0. 5mm~2. Omm<Df&M<OM$ i.tir>X\,> 
S. C©*3TBJ:«!Tf«efflK:|E3£3n«c 

[0 0 2 0 ] BUie-fe^S 5't4-?-4<i: L-CB. S i C© 

fife. A IN. BN. *-si<>^©ie(*5!i5fflc>6n. -e© 

teS«0. 1 5mm ( 1 0 Ome s h^St,i±) «±$) 
n«J;<,^*i. iijD°D©J13J:ci'*#^«:An.2)<i;. 0. 3 
mm~2. 0mm (4 8~9me s h) SS<iC«l4BBBffl 
*^i!f*bl^. teJg*^*0. 1 5mm*S-C$)^)i. 42 7 5 

^811^4 ra©rapg*s/^3 < /j: o s^-c. f^^i^-r 

l^r «^CC r 5 A i I, ^ ^ ) ©?§^Ai A 0 ji* < 
[0 02 1 ] "^i'fil[^4©S«. 4 0~8 5Sa 

%*jja^-c*s, 4og«%*si-c*ni3:. im&fm 

m^m 1 {c*jwsffi^M*#2 ©s^e«**3i«< ^ce 

8 5^a%*^i^S<i:^g^1i^*ft2©3fia*s^3E^3• 
KStlSLT 1 5~6 0§a%<i:-r-2.. 

[0 02 2] C©J:^{c. «^***^2©4jK:. ikISW 
fc©-C. ?8ie»**2 0 0W/mK«±. ti^SllH^^ 
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sise^ttis^w 1 (omm^m^ -s c i j&^-c * . 
cfc^tc-rs©*5Sf4 Lii, ^©?<:&{c«. f^a^-r-sis-^ 
^4J:D4)/h3t^»**i«{c^t:tr. T;i'5-'i7A©^ 

[0 0 2 3 ] a^W*»2 H 3 fcij^-r J: ^> ^ciSig^ 

ID S2 0-c«ii-rst:<i:*t-c*s. -r&fc^. c©$8»^ 

a2 0«, nJKlM©^S3 Oi, aiiig|54 0 i, ®?|g|5 
5 0*$^).:KR£3n-Cl^^,. ^M3 0tt. «tX#:3 1 m 
3 2K:#l*nyfc+-i'K-7'-f 3 0a*Wl/. a^4 0 
fr--Y 3 0 a©±«Kiia-r^^Sii4 1 
^i-trf-^ 3 0 a©T*Stt. *^jJ<>7"P(cJ:-:>-C 

[0 0 2 4 ] t,^$. eSA^O. 1 5mm«±©-fe7 5 
e'*a^-4*^3 OW+i' t*7^-f 3 0 artfC, + + t^T- 

-<^r^©4 osa%j;^±3£«L., -e©?!^. t + tT-^s 
20 OaF«j*!P>:/P{cj:-?t:*^r!R?lu. -fe^s 

T-4©raKgj(c*s^»^Sfi^L, ■ec{c»ji4 i*:'e.T 

;l/5^'^7A©^-»*iJiEUjA;5(.. -fe-^S i7a^4©P5fii 
K:«g$&*^3-l*. ^©f^. C©S 

@©mc. watcjgHs-a-si. rjus-'i'AS^i©;® 

A t ©l!tMK:*^©SBS3&S'r *T t * ^ „ c ©SC^©^ 

i L r . ig@iafi-c?g?a*5^t^jii@t^^tc& t # 

©:&ffiibr=^i'f7--< 3 0 &n^-M,^X'm\Vtj:ifi 

5-'i'A^S*ftiffiLrfej:c». 

[ 0 0 2 5 ] 3l^©®il^m\ 5 i'ite-?4iT 

5 ^ -t? A i ©If® t^^cD^Wfix irruSo/cfc© 
«:oi>r. *©«S©^|te*i^s-r%:^tL-rfeiT© 

1 ) a^M2|s:f$2?r. ^©1f^Sm©rJU5-'i'A*3^ 

40 -•i7A-cK^©3g|»«;3t«)rL«^:*r^fe. 

3) ^■^m^W2^. ■e©«fi£M3R©T;U5::.'^A3&5»: 

[0026] BUiBl»-rtl©:^(C*J(ri-Cfe. -fe-^ 5 7 J' 
50 ef^4©filUS*0. 1 5mm«±i:*:#<-r5Ci*ST 
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[0 027] mrfBS*S^c*5t^-cffira3ti^r;^^^*i' 

[0 02 8] COJ:5^CLrSJ5tL/cffi^1vt*<*2CDW 

m^^t^ fuiB^§y3 OO^^i-fc'f^-f 3 0 art^c^sc^r, 
^t^^^:$<$2^ffML'/dt. *©MBi«t^ft3 1. 3 

assmscDils i?a^(D<fc5tc. o. 5 

miii'^2 mm 

[0 029] t^±CD^ 5 ;^cC«l»eSttS^** 1 

^f*^^- 1 0 A 1 N ^ 1 1 CCH#Snr:te 

> K ^ ;l'^(OXMCC J: D J L /cli?ffiS^¥^ffi 3 A 
@«r$nri^^o A 1 N5^>:':7-1 UC^J. >7-f+124C 

[003 0] &.±(DX'yrj::^mmmiiCXn\i. ^(DJ: 

T;i/5^'?AS/c^*rji'^^'5A-^^?&n 5-6 

m^^2 0 OW/mK«±^C-rSCi3&5-ctriS^{S» 
ttODlg'^+;t*f*2 t-r^c<t?&5*c#^o ^Ofe*. MP 

fa. cvD ^tmimmSi) mm.mm\i^hti^mk 
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[0 03 1 ] ( 2 ) ^t'&tt*:^ 2 (DMffiiC— f*fi«j^cSt:t 
€>o Str^r. fS^<£**^^2 0 0W/mKfei±^^W^e 

[0 03 2] (3) 'mmBm^m^iii(Dm^u^W2 

i!)^. tuacr><j:^CC. «ll^56^*9-l 2x l 0" Ml 

[0 033] i4) -^m&mim^^i:^^^ "^rom&m 

^3&5Su^Oi:^CC2 0 0W/mK6^±i^-:>T. HEJSe 
[0034] (5) BU^OJ:^ 

[0 03 5] (6) lSJ!fte3»tt«^«l555. ^.ezitt^ 
liZmnf^Ximx^fCo tUfy"^. 5 0mmx7 0mm 
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M*^4 0mmX4 0mm, ±ffi*i2 5 mm x 2 5 mm> 
il5S*t3 0mm«a©7j<.^:*Sli. —:fj. 150mmX9 
OmmXgilSdsi Omm©;«/-7;^©ini{CtS-&, MM2 0 

[0036] ( 7 ) WSISfiaitt*^** 1 ifi. f»e3W4«: 

3 0mm©iiipcfl5^ufcfc©*am*si«L> -^n^n 

[003 7] 

[UMifisi 1 ] m^mmmi^^i ©«^«*f*2 * 

{C, 0. 35~0. 8 5mm©)K[a (4 2~2 Ome s 
h©aDK) ©S iC6i#?:=!^i'l^7'^^©5 8%©fi 

±g|5J;l9« ^^^r^L'S-'iJAACS A©6 9 0'C~7 
0 0-C©?Sai*aEAl/. S i CiS^IHIKtCT^l'S-'? 
Ajgia^r^rl^ti-fc. c c S-rti. ^^©SSb 550 
•C-C* 0 . ;^(Cjg@ ^ /ci{>(C#MfiS=fe 5 3 0 -etc 
LT, 3»|8Jfil^L.fc, cnfcJrO, ^»rJU5-0 
A7j5jjijn:^ci,ifiSCC^iP3nTL»S©-C, #s^sn,>r 
SttfiSJfJt*:. a^*t*tt:2*m0aiU-C< ^ 

[0038] C©«^1v**<*2 {COt^T, ^T-gia^tl 

U--tf 7 5 ^ ate J; -55^e*^aiJ^^tf o/c. 
*©*§*. S5«Cm-rJ:^JC. S i C^4^4<!:7';^5- 
'5 A <b©l!lffiK:^iS6 3&i?¥itl/Tt>S C i3&Jfc*>-oifc. 
— 3 8W/mK-C*-5:^c. S i CiKt^ 
4iT;U5^'5A<!;©f?MfCa5^^6 5:^C< br. $ 

1) T;l'5^>?AAC3A:0i^^g!6t^Sg$/i:«»:fbtt!ii 

ic^i:4fi)S4 5 0 'c. 5 0 0 "c, 5 5 0 'c-c, -eti-en 

2 h >/ c m 2 ©lEE:tl* 5 0 fc. 

06{C^-rJ:^(C. S i CJ|a^^4ir;U5-'i?Ai 
©l?M©SRe*niC3!Aj:<^j:"p/cCi*5t>3&i-S. 
g^^B4 5 0-C©i*2 1 2W/mK« 5 0 0'C©<!: 
*2 8 0W/niK. 5 5 0*C©i*2 8 0W/mKr* 

2) JpT4 5 0"C(Ctt]J»Lfcf*, ^J:0IR"3aiL/-r. ffi 
j®*ll0%-ri. 3mm*-CBE®L/c. C©fc©(COI,> 
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■cb. s i Cfei^4 ir;b5^>t;A©|^M©^Ri3!)sa{j 

"P. c©Ji^{c'jji«t,^ffi*5»^nfc. 

3) ±ffl«tt»a»«:. -3*0. it^*t*«J2*igjififfi 

4 6 0•C■CiS^»MS^^f-p?c. ^©*SI^, S i Cl&f4 

fc> «iea>*fe2 4ow/mK-e*»). c<om^ici>m 
[ 0 0 3 9 ] s fc. a^M*^* 2 (ommicmm^tis * 

10 %^L/c«. iftJ»e3M4«^«l©0fS©S|JClr*€.tH3: 

^M^. mmmi 3 ©^ffi^^i^iff s©^?tffi i j; ^ 

■i?A-cBfi£$n-ci^?>©-c> if»j*s^^mi?m-c. tt> 
a>r^«:ilsfllS©^»ffi4»sc<!:3&i-c*fc. 

:n:ifewi)nx{c^L-c4>, f •;ji'©5feffi*5MaW3{cA 

[0040] 

[|life«f!l2 ] a^«:$:<*2*t5[3ir-S/£:2*K. BSl 0 
0mm©Rt±©=^^ + ff--y ?:*-r-2>#M«:. 0. 7-7 
20 mm©tiS (2 4~1 Ome s h©iK[g) ©S i Ctift 
^=^^ + l^'7=-^?§:ai0 5 2%©fi?cW^HL'. I^B$(c^M 
©T4S*^6»^^>7-tC i «3 + fT- -f F«3**^{C!R?| 

•i'AACSAweg o'c~7 0 o'c©«gp»*^o. s 

*-c{*^M©fi««5 5 o°c-c*»?. ;jvtciii@s-a-^/c 
«)(c^ia**5 3o*c«:Lr. 353-ra«^L/ifc. cn 

30 urm.U-c%±K:tms^tc, 

[0 04 1 ] C ©its 1 0 0 m m©Ra©ffi-^W*<*?r 
6 0 0'C©fiS-C, 6mm;S3. ifs5 0 mm©tgKfPl/ 
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